Regulation of carboxypeptidase H gene expression in magnocellular neurons: response to osmotic stimulation.
Carboxypeptidase H (CPH) is a peptide-processing enzyme thought to be involved in the synthesis of many neuropeptides, including vasopressin (VP) and oxytocin (OT). In this study, employing in situ hybridization histochemistry, we have shown that CPH mRNA is abundantly expressed in the magnocellular paraventricular and supraoptic nuclei of the hypothalamus, the primary sites of OT and VP synthesis. Since this enzyme is copackaged in secretory vesicles and hence coreleased with the neurohypophysial hormones, enzyme stores are depleted in parallel with the peptide hormones during states of hypersecretion. Chronic osmotic stimulation, such as occurs in long-term salt-loading or in diabetes insipidus in the Brattleboro rat, causes depletion of neurohypophysial hormone stores and is accompanied by increased rates of neurohypophysial hormone transcription and translation. This study has shown that the expression of CPH mRNA is also significantly increased in oxytocin and vasopressin producing magnocellular neurons during chronic osmotic stimulation of the hypothalamic-neurohypophysial system. CPH mRNA levels in other peptidergic areas of the brain are not significantly changed by osmotic stimulation. These findings illustrate a coordinate regulation of the transcription of peptide hormones and an enzyme required for the hormones' posttranslational processing.